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Retransmission of a burst copy in a broadband digital network. 
Field of the invention 

The present invention relates to broadband digital transmission networks, 
5 particularly although not exclusively, Digital Video Broadcast Networks. 

Background art 

Digital broadband transmission networks are known. An example of such a 
network enjoying popularity in Europe and elsewhere world-wide is Digital Video 

10 Broadcast (DVB) which, in addition to the delivery of televisual content, is also 
capable of delivering data. Another example of a -broadband digital 
transmission network is that defined by the Advanced Television Systems 
Committee (ATSC). Both ATSC and DVB utilise a containerisation technique in 
which content for transmission is placed into MPEG-2 packets which act as data 

15 containers. Thus, the containers can be utilised to transport any suitably 
digitised data including, but not limited to High Definition TV, multiple channel 
Standard definition TV (PAL / NTSC or SECAM) and, of course, broadband 
multimedia data and interactive services. 

20 In addition to the content, the transmissions of a typical broadband digital 
transmission also contain metadata describing the content being presently 
delivered together with content intended to be transmitted in the near future. 
The metadata that describes the said content is referred to as Service 
Information (SI). In the DVB systems, the DVB Service Information protocol as 

25 specified in the DVB Service Information specification (EN 300 468) and 
presently available for download from www.dvb.org can be used for transmitting 
this service information; however, the concept of service information is not 
limited to using the said DVB protocol. The service information is typically used 
in a receiver for digital broadband transmission for providing electronic 

30 programme guides (EPG) to the user on her display. Depending on the 
capabilities of a receiver, the user may be able to select programming for 
viewing, set reminders, and browse by genre, time or channel. In view of the 
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demands placed upon a receiver as exemplified by the needs set out above, the 
power requirements of a receiver can be quite onerous, which is particularly the 
case for a mobile terminal equipped to receive digital broadband transmissions. 

5 Summary of the invention 

Thus, according to a first aspect of the invention, there is provided a time 
division multiplexing method for a communication network, the method 
comprising receiving content in the form of stream, reformatting said content as 
a first series of bursts discontinuous in time and generating a further series of 
10 bursts for inclusion in a transport stream with said first series of bursts, wherein 
said further series of bursts comprises copies of at least some of said first series 
of bursts. 

Preferably, a set of Quality of Service (QoS) parameters are selected to match 

15 the requirements of a terminal population which may then be used to determine 
the periodicity and number of copies of a first burst. Thus where the terminal 
population is made up of terminals having a relatively large memory, then 
repeat bursts may be spread over a longer time period than for terminal 
populations having a relatively smaller memory. In this way, the sensitivity of 

20 the terminal to long period errors is reduced. In those terminal populations 
where the internal power source has a relatively limited capacity, the QoS 
parameters may be adjusted so that repeat bursts immediately follow the 
original burst, thereby maximising the time for which the receiver may be 
switched off. It will be further apparent that the QoS parameters may be varied 

25 even during a transmission so as to provide content in a form suitable for 
different populations of terminals. It will be appreciated that the content may be 
delivered in both continuous and discontinuous streams. The invention 
contributes to the delivery of high quality, high bandwidth content to users in 
any one of three transmission modes namely broadcast (one to all), multicast 

30 (one to many) or unicast, (one to one). In addition, the invention seeks to 
overcome the inherent disadvantage in the delivery of such content over 
simplex wireless networks namely the absence of a return channel. In any 
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event, even were such a return channel available, perhaps via a different 
transmission network or medium, data recovery based on requests carried over 
such a return channel could be very inefficient due to the potentially huge 
number of users. 

5 

According to another aspect of the invention, there is provided a time division 
multiplexing method for a communication network, the method comprising 
receiving content in the form of a first series of bursts discontinuous in time and 
generating a further series of bursts for inclusion in a transport stream with said 
10 first series of bursts, wherein said further series of bursts comprises copies of at 
least some of said first series of bursts. 

Preferably, the content is delivered in a burst format to the head end. 
Advantageously, the content provider or other another entity having 
15 responsibility for the Quality of Service will define a set of QoS parameters for 
the content. The head end may then use the QoS parameters in the step of 
generating said further set of bursts. 

According to another aspect of the invention, there is provided a method of 
20 generating a transport stream for transmission by a communication network, the 
method comprising generating for inclusion in said transport stream a series of 
discrete bursts of a first bandwidth, said bursts including content corresponding 
to content delivered in a continuous stream of a second, narrower bandwidth 
wherein said transport stream further includes copies of at least some of said 
25 bursts. 

Advantageously, the method may be applied to each transport stream delivered 
to a head end for transmission by the network. Thus, rather than the network 
transmitting content in a plurality of continuous streaming channels, the content 
30 may be transmitted in a burst mode. Consequently, a receiver in the terminal 
need only be active during those bursts relevant to the transport stream being 
received. The periodicity and number of repeats or copies of the series of 
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discrete bursts may be determined by reference to a set of QoS parameters 
which may be defined by the content provider. 

According to another aspect of the invention, there is provided a method of 
5 compensating for errors in a time division multiplex transport stream received in 
a digital broadband transmission, the method comprising extracting a first burst 
from said transport stream, identifying those packets contained in said burst 
having errors and where said errors are present extracting a further burst from 
said transport stream and replacing bad packets in said first burst with 
10 corresponding packets from said further burst. 

Advantageously, the provision of a further identical burst improves the QoS as a 
terminal operating in accordance with the method is able to receive the same 
content a number of times and thus, where bad packets are received, the 

15 terminal is able to replace such failed portions of a burst from packets received 
subsequently containing the same content. It will also be appreciated that 
where a burst is formed from multiplicands of MPE packets, a terminal can 
identify an MPE packet from its MAC address. The terminal can also calculate 
CRC/checksum of individual MPE packets. Additionally, because the each time 

20 sliced portion of content is available from a number of bursts, a terminal can, on 
initially receiving a transport stream, receive a first burst, which can be an 
original, or a copy of said original bursts and by so doing the terminal can 
reduce service start-up time. 

25 According to a yet further aspect of the present invention, there is provided a 
client for receiving broadband digital transmissions, said client including a 
receiver, a filter, a controller and a memory, wherein said filter is operable to 
extract a burst from a first series of bursts in a transport stream, the controller 
being operable to identify packets contained in said burst and to further identify 

30 those packets having errors and to store said packets in said memory such that 
where an error is present in a packet, said filter is operable to extract at least a 
portion of a further burst from said transport stream, the controller being 
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operable to identify packets contained in said further burst and to identify those 
packets contained in said further burst having errors such that a said packet 
contained in said memory having an error is replaced by a corresponding 
packets identified in said further burst, provided said corresponding packet has 
5 not been identified as having an error. 

Such a terminal is particularly suited to receiving transmissions from a wireless 
network in which there is no return channel such as an IP datacast network. 
Such a network includes digital broadband transmission networks such utilising 
10 MPEG-2 multi-protocol encapsulation, for example DVB and ATSC networks. 
By implementing the invention at as low a level as possible in the network side 
multiplex and receiver demultiplex, processing demands on the receiver 
controller may be minimised. 

1 5 Brief Description of the Drawings 

Embodiments of the present invention will now be described by way of example 
with reference to the accompanying drawings in which: 

Figure 1 is a block diagram of a head-end and mobile terminal in accordance 
with an aspect of the present invention; 
20 Figure 2 is a graph illustrating a continuous stream of content useful in 
understanding an embodiment of invention of Figure 1; 

Figures 3a, 3b and 3c are all graphical examples of a transport stream in 
accordance with an embodiment of the invention; 

Figure 4 is a schematic view illustrating the operation of an embodiment of 
25 present invention; 

Figure 5 is graph illustrating a portion of a transport stream in accordance with a 
further embodiment of the invention; 

Figure 6 is a graph illustrating a portion of a transport stream in accordance with 
a still further embodiment of the invention; and 
30 Figure 7 is a flowchart illustrative of the operation of a receiver in accordance 
with an embodiment of the invention. 
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Best modes for carrying out the invention 

In the following, although reference is made to a terrestrial digital video 
broadcasting network (DVB-T), it will be clearly understood that the invention is 
applicable to any such digital broadband data transmission network and is not 

5 therefore intended to be limited by references to DVB-T. Similarly, references 
to System Information (SI) and Multi-Protocol Encapsulation (MPE) are also not 
intended to be limiting. Furthermore, the term transmission may be understood 
in the following to indicate a broadcast (one to all), multicast (one to many) or 
unicast (one to one), as required. In addition, the terms client and terminal are 

10 intended to used interchangeably. 

Referring to Figure 1, there is shown is a block diagram of a broadband 
transmission network in which a terrestrial digital video broadcasting (DVB-T) 
head-end 150 transmits a DVB-T signal to a client 106 such as a mobile 
15 terminal including a receiver 100 capable of receiving the DVB-T signal. 

At the head-end 150, a number of television channels 154 and 156 are 
multiplexed together with a number of data channels 158 and 160 by a 
multiplexer 152. In addition to this, service information (SI) 162, which contains 

20 details of each of the other multiplexed channels, is also input to the multiplexer 
152, provided by a SI generator 165. The multiplexer creates a single, 
multiplexed, signal 166 which contains all of the separate channels 154, 156, 
158 and 160, along with the SI 162. The multiplexed signal 166 is transmitted 
via an antenna 164, across a single physical transmission channel, and 

25 received at an antenna 102 of a client 106 in the form of a mobile terminal. In 
the case of DVB-T, the transmission channel is a terrestrial transmission 
channel. However, the transmission channel could, alternatively, be a satellite, 
microwave, cable or optical channel. 

30 The signals received by the antenna 102 are input to a DVB-T receiver 100 
which enables the user to select a desired channel. Received data may also be 
stored in a memory 104. 
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Whilst the client 106 is switched on, the receiver 100 is also powered up and 
receiving the signal in the form of the physical transmission channel. The 
receiver decodes SI information which provides details of the content and 

5 location of each of the channels within the received multiplexed signal as will be 
described in more detail below. The SI information also contains schedule 
details for each of the multiplexed channels. The schedule details allow a user 
to watch or record a specific programme of interest. For example, if the client 
106 in the form of a set-top-box is connected to a personal computer (not 

10 shown), it is possible to receive data transmitted over the DVB-T network. In 
this way, the transmission of large data files can be transmitted, to a large 
audience, using the high data rates provided by DVB-T transmission. If a data 
file is due to be transmitted at a certain time on a certain channel, the SI 
information will contain this information which can be used by the client 106 to 

15 ensure that receiver 1 00 receives the required data. 

SI information may change frequently, to reflect not only changes in program 
scheduling, but also to reflect re-allocation of frequencies and channels etc by 
the broadcaster. For example, it is possible for a channel to be transmitted on a 
20 different frequency to that scheduled originally. Since the SI contains details of 
the frequencies (or changes to the frequencies), the receiver 100 should always 
be able to receive the desired content 

Turning in more detail to the operation of the head-end 150 and client 106, 
25 Figure 2, is in the form of a graph illustrating a bit rate of a continuous service 
200 for inclusion in the multiplex signal transmitted by the transmitter 164. It will 
be noted that the service 200 is a continuous stream of data or content. The 
service 200 is delivered to a processor 170 within the head end 150. In addition 
to an input to which the data stream is delivered, the processor has an output to 
30 the multiplexer 1 52 and is further coupled to a Look-Up Table (LUT) 1 72 holding 
Quality of Sen/ice (QoS) parameters. The quality of service parameters relates 
to the capabilities of terminals capable of receiving a transmission from the 
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head end 150, and in particular their memory, sensitivity and power 
requirements. The LUT 172 contains a number of sets of parameters each 
suited to a particular terminal capability and also to particular streams. The LUT 
172 is populated with data by an application under head-end 150 control and as 
such, the data may be varied to meet the operational requirements of the 
network, client and service. 

The processor 170 implements time slicing of the transport stream or service 
200 to with the result the processor 170 delivers to the multiplexer 152 a set of 
discrete time sliced bursts 210,212,214 of content. In addition to the original 
time sliced bursts 210,212,214 of the service 200, the processor 170 ensures 
that each original time sliced burst 210,212,214 is repeated at least once. The 
determination of how often an original burst 210,212,214 is repeated and at 
what time interval and spacing, is determined by the processor 170 in 
consultation with the look up table 172. Figures 3a, 3b and 3c illustrate 
examples of the output from the processor 170 according to three different QoS 
parameters. 

In Figure 3a, an original burst 210 is repeated three times 210', 210", 210'" at 
equispaced intervals between successive original bursts 210,212. In this 
manner, the QoS provides a compromise between receiver 100 off time and 
receiver memory 104 requirement. 

In Figure 3b, an original burst 210 is immediately followed by three successive 
repeat bursts 210', 210", 210"' thereby increasing receiver 100 off time over the 
previous example but with a resultant decrease in the ability of the receiver 100 
to correct errors. 

In Figure 3c, each original burst 210 is re-sent to occur both before 210', 210" 
and after 210"' a further original burst 212 is sent. In this manner, the receiver 
100 sensitivity to long period errors is improved at the expense of increasing 
memory 104 requirements of the client 106. 
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It will be appreciated by those skilled in the art that other time slicing 
approaches are possible in addition to the three examples set out herein. It will 
be further appreciated that the QoS may be varied during the streaming of data 
to the terminal perhaps on a cyclical basis. 

In addition to delivering the time sliced bursts to the multiplexer 152 input, the 
processor 170 provides an indication of the timing of the original bursts, the 
number of repeats and their timing interval. This indication is provided as a 
data 300 for inclusion in the SI generated at the head end 150 and is therefore 
delivered to each terminal 106. 

Turning now to the terminal 106 in more detail, as is well known, a user of the 
terminal 106 is able to select either directly and/or via an Electronic Program 
Guide or such, what datastream is to be rendered by the terminal 106. The 
generation of the programme guide may be earned out using information 
derived from the SI transmitted in the physical channel, thus the SI is always 
obtained by the terminal 106. Alternatively, the programme guide may be 
generated from another information channel delivered over IP. Where the user 
selects the aforementioned datastream for rendering on his terminal 106, the SI 
related to that stream is accessed by the terminal 106 and used to obtain the 
timing of the original bursts 210,212,214 and the repeated copies (see Figure 3) 
of those original bursts. Figure 4, illustrates an original time sliced burst 210 
transmitted in accordance with one of the examples of Figure 3. It will be noted 
that the burst 210 is made up of a set of Multi-Protocol Encapsulated packets 
300 each having a MAC address 310 and a packet Cyclic Redundancy Check 
320 (CRC) and/or checksum 330. 

The received burst 210 is filtered in the receiver 100 and saved into memory 
104. Once in memory 104, a controller 500 carries out error checking based on 
the CRC 320 and/or checksum 330 information provided with each packet 300 
in the burst 210. In the example shown in Figure 4, an error is detected in one 
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of the packets 31 0\ The controller 500 then consults the SI information relevant 
to the timing of the original burst 210 and the repeats 210', 210", 210'" and is 
able to receive a repeat 210* of the original burst 210 as shown in Figure 4. 
Once again, the burst 210' is saved into memory 104 and a CRC/Checksum 

5 error analysis is carried out of each packet 300, in this case several errors 300", 
300'" are detected but in different packets to the error detected in the original 
burst 210. The controller 500 is therefore able to replace the packet, identified 
by its neighbouring packets, which contained errors in the original burst 210 
with a corresponding packet taken form the repeated burst 21 0\ resulting in an 

10 error free time sliced burst 400 as shown in Figure 4. Clearly, if there had been 
a repeat of errors in the same packet on the repeat of the burst 21 0\ the 
controller could have consulted the timing of a further copy burst 210" of the 
original burst 210 provided by the SI data. However, not all repeat bursts need 
necessarily to contain the same set of packets, it is merely sufficient that the 

15 repeat burst contains a packet or packets necessary to replace the erroneous 
packet in the original burst. Equally, the receiver 100 may terminate reception 
of a burst once a copy of the erroneous packet contained in the original burst 
has been received. 

20 It will also be apparent that the receiver 100 is able to reduce service start up 
time for a stream delivered in a time-sliced manner as described above. 
Because each original burst 210,212,214 is repeated at least once, the 
opportunity to receive a burst is spread out over time, thus the receiver 100 
does not have to wait the full time interval between successive original bursts. 

25 

As will be appreciated from the forgoing, the presence of interference in the 
transmission channel may have a deleterious effect on the integrity of data 
being carried on that channel, particularly where high bandwidth bursts of 
relatively short duration are utilised to carry the data. Again, as has previously 
30 been indicated, a receiver, of which there may be many, may not always be 
provided with a return channel by which the receiver can request re- 
transmission of corrupted and/or missing packets and/or bursts. 
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Figures 5 to 7 illustrate in the time domain, the transmission of bursts utilising 
the above described apparatus and in accordance with two further 
embodiments of the transmission approach set out above. In these 
5 embodiments, information pertaining to the timing of original bursts, their copies 
and timing intervals is not included in the SI, rather it is placed in the packet 
frame information. 

Thus, according to a further embodiment of a transmission method illustrated in 
10 Figure 5, there is shown a first original burst 500 made up of a plurality of 
packets. A further copy 500' or retransmission of that burst is shown at a later 
time which is followed, in time, by a second original burst 600 unrelated to the 
first. 

15 At the head end 150, data is introduced to the frame information of those 
packets 500, 500', 600 comprising a burst. The data provides a current interval 
to the so-called 'Wakeup Time Estimate (WTE)' 1000 namely the time at which 
the transmission of the next, in this example, the second, original burst 600 
commences. The current interval 1010 is calculated as the time period between 

20 a packet of the burst 500 in which the data is introduced, to the WTE 1000 of 
the next original burst 600. Thus, the receiver 100 of the terminal 106 is able to 
prepare for the arrival of an original burst 600 provided at least the immediately 
preceding original burst 500 or a copy 500' thereof is received. 

25 In a variant of this embodiment, the client 106 is provided with an algorithm to 
allow the calculation of a retransmission interval 1020 namely the time period 
between a particular packet of a burst 500 from which the current interval 1010 
data is extracted by the client 106 and the next burst 500' containing a copy of 
that packet. The algorithm may be pre-programmed in the terminal 106 and/or 

30 programmable in response to data delivered over the channel from the head 
end 150. 
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With reference to Figure 6, the head end 150 introduces data to the frame 
information of those packets comprising a burst 700, 700', 800. As described in 
relation to the preceding embodiment, the data provides a current interval 1010 
to the so-called 'Wakeup Time Estimate (WTE)' 1000 namely the time at which 

5 the transmission of the next, in this example, the second, original burst 800 
commences. In addition, the data further includes the interval to the start of the 
next retransmission namely the retransmission interval 1020 referred to in the 
variant of the preceding embodiment. In this embodiment, rather than derive 
the retransmission interval 1020, the client 106 is provided with the 

10 retransmission wakeup time estimate (RWTE) 1030 explicitly. 

It will be recognised by those skilled in the art that in respect of either of the 
above described embodiments, there is no need for the client 106 to maintain 
an accurate real time clock based on Greenwich Mean Time or indeed, any 
15 other absolute time measurement. Figure 7 illustrates, in the form of a 
flowchart, the general steps taken by a terminal 106 in receiving bursts in 
accordance with either of the above two embodiments. 

The client 106 is able to mark packets that have bit errors 2000. Such packets 
20 may be Transport Stream (TS), Multi-Protocol Encapsulated (MPE) or some 
other packet. If there are no errors detected during the retransmission of a 
burst that contained bit errors, the retransmitted burst can be used as is, that is 
it can be passed in its entirety to the client application. However, in the event 
there are some broken packets in the retransmitted burst the receiver attempts 
25 to reconstruct a new burst for delivery to the application by collecting good 
packets together from received bursts, in a Data recovery step 3000. If there 
remain corrupted packets following data recovery, further retransmissions may 
be obtained, if available 4000. 

30 It will be appreciated by those skilled in the art that a receiver may be able to 
adapt to changes in a transmission scheme reflecting the above-described 
embodiments. For example, the scheme may be varied depending on the 
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location, time or current content. For example, at the head end 150, different 
operation schemes are defined via an identification code given to each scheme. 
The identification code may then be included in the channel such that the 
receiver is able to adapt to the scheme represented by a particular code. 
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Claims: 

1. A time division multiplexing method for a communication network, the 
method comprising receiving content in the form of stream, reformatting 
5 said content as a first series of bursts discontinuous in time and 

generating a further series of bursts for inclusion in a transport stream 
with said first series of bursts, wherein said further series of bursts 
comprises copies of at least some of said first series of bursts. 

10 2. A method as claimed in Claim 1, wherein said communication network is 
a simplex network. 

3. A method as claimed in Claim 1 or Claim 2, wherein said network is a 
wireless network. 

15 

4. A method as claimed in any preceding Claim, wherein said transport 
stream is carried in one of a satellite, terrestrial, microwave, cable or 
optical transmission channel. 

20 5. A method as claimed in any preceding Claim, wherein said further series 
of bursts comprises at least some of said data content of said first series 
of bursts. 

6. A method as claimed in any preceding Claim, wherein said first and 
25 further series of bursts included sequentially in said transport stream. 

7. A method as claimed in any preceding Claim, wherein the periodicity 
and/or number of copies of each of said bursts is predetermined. 



30 



WO 03/069833 



- 15- 



PCT/IB03/00437 



8. A method as claimed in Claim 7, wherein said periodicity and/or number 
of copies of each of said bursts is determined by reference to a set of 
Quality of Service parameters. 

5 9. A method as claimed in Claim 8, wherein the parameters state when the 
transport stream should be received. 

10. A method as claimed in any preceding Claims, wherein data identifying 
the periodicity and/or number of copies of said burst is delivered in a 

10 preselected transmission path. 

11. A method as claimed in Claim 10 wherein said data is delivered as 
packet frame information of one or more packets contained in said burst. 

15 12. A method as claimed in Claim 10 or Claim 11, wherein the data includes 
the time interval between an original burst and a copy thereof. 

13. A method as claimed in Claim 11 or Claim 12, wherein the data includes 
the time interval between a burst containing a first set of packets and a 

20 further burst containing a second, different set of packets. 

14. A method as claimed in any one of Claims 11 to 13, wherein the data 
includes the time interval between a burst containing a first set of packets 
and a further burst containing said first set of packets. 

25 

15. A method as claimed in any preceding claim, wherein the content is 
received in a stream which is continuous in time. 

16. A head end apparatus operable in accordance with the method of any 
30 one of Claims 1 to 15. 
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17. A time division multiplexing method for a communication network, the 
method comprising receiving content in the form of a first series of bursts 
discontinuous in time and generating a further series of bursts for 
inclusion in a transport stream with said first series of bursts, wherein 
said further series of bursts comprises copies of at least some of said 
first series of bursts. 

18. A method as claimed in Claim 17, wherein said communication network 
is a simplex network. 

19. A method as claimed in Claim 17 or Claim 18, wherein said network is a 
wireless network. 

20. A method as claimed in any one of Claims 17 to 19, wherein said 
transport stream is carried in one of a satellite, terrestrial, microwave, 
cable or optical transmission channel. 

21. A method as claimed in any one of Claims 17 to 20, wherein said further 
series of bursts comprises at least some of said data content of said first 
series of bursts. 

22. A method as claimed in any one of Claims 17 to 21, wherein said first 
and further series of bursts included sequentially in said transport stream. 

23. A method as claimed in any one of Claims 17 to 22, wherein the 
periodicity and/or number of copies of each of said bursts is 
predetermined. 

24. A method as claimed in Claim 23, wherein said periodicity and/or number 
of copies of each of said bursts is determined by reference to a set of 
Quality of Service parameters. 
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25. A method as claimed in Claim 24, wherein the parameters state when the 
transport stream should be received. 

5 26. A method as claimed in any one of Claims 17 to 25, wherein data 
identifying the periodicity and/or number of copies of said burst is 
delivered in a preselected transmission path. 

27. A method as claimed in Claim 26 wherein said data is delivered as 
10 packet frame information of one or more packets contained in said burst. 

28. A method as claimed in Claim 26 or Claim 27, wherein the data includes 
the time interval between an original burst and a copy thereof. 

15 29. A method as claimed in Claim 27 or Claim 28, wherein the data includes 
the time interval between a burst containing a first set of packets and a 
further burst containing a second, different set of packets. 

30. A method as claimed in any one of Claims 27 to 29, wherein the data 
20 includes the time interval between a burst containing a first set of packets 

and a further burst containing said first set of packets. 

31. A head end apparatus operable in accordance with the method of any 
one of Claims 17 to 30. 

25 

32. A method of generating a transport stream for transmission by a 
communication network, the method comprising generating for inclusion 
in said transport stream a series of discrete bursts of a first bandwidth, 
said bursts including content corresponding to content delivered in a 

30 stream of a second, narrower bandwidth wherein said transport stream 

further includes copies of at least some of said bursts. 
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33. A method as claimed in Claim 32, wherein said communication network 
is a simplex network. 

34. A method as claimed in Claim 32 or Claim 33, wherein said network is a 
wireless network. 

35. A method as claimed in any one of Claims 32 to 34, wherein said 
transport stream is carried in one of a satellite, terrestrial, microwave, 
cable or optical transmission channel. 

36. A method as claimed in any one of Claims 32 to 35, wherein said further 
series of bursts comprises at least some of said data content of said first 
series of bursts. 

37. A method as claimed in any one of Claims 32 to 36, wherein said first 
and further series of bursts included sequentially in said transport stream. 

38. A method as claimed in any one of Claims 32 to 37, wherein the 
periodicity and/or number of copies of each of said bursts is 
predetermined. 

39. A method as claimed in Claim 38, wherein said periodicity and/or number 
of copies of each of said bursts is determined by reference to a set of 
Quality of Service parameters. 

40. A method as claimed in Claim 39, wherein the parameters state when the 
transport stream should be received. 

41. A method as claimed in any preceding Claims, wherein data identifying 
the periodicity and/or number of copies of said burst is delivered in a 
preselected transmission path. 
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42. A method as claimed in Claim 41 wherein said data is delivered as 
packet frame information of one or more packets contained in said burst. 

43. A method as claimed in Claim 41 or Claim 42, wherein the data includes 
5 the time interval between an original burst and a copy thereof. 

44. A method as claimed in Claim 41 or Claim 42, wherein the data includes 
the time interval between a burst containing a first set of packets and a 
further burst containing a second, different set of packets. 

10 

45. A method as claimed in any one of Claims 41 to 44, wherein the data 
includes the time interval between a burst containing a first set of packets 
and a further burst containing said first set of packets. 

15 46. A method as claimed in any one of Claims 31 to 45, wherein the content 
is received in a stream which is continuous in time. 



47. A head end apparatus operable in accordance with the method of any 
one of Claims 31 to 46. 



20 



48. A method of compensating for errors in a time division multiplex transport 
stream received in a digital broadband transmission, the method 
comprising extracting a first burst from said transport stream, identifying 
25 those packets contained in said burst having errors and where said 

errors are present extracting a further burst from said transport stream 
and replacing bad packets in said first burst with corresponding packets 
from said further burst. 

30 49. A method as claimed in Claim 48, wherein where said corresponding 
packets in said further burst are identified as having errors, at least a part 
of a still further burst is extracted from said transport stream and those 
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packets contained in said further burst having errors are identified such 
that said packets having errors in said first burst are replaced by 
corresponding packets in said still further bursts. 

5 50. A method as claimed in Claim 49, wherein at least a part of a still further 
burst comprises at least a copy of a single packet of said first burst for 
identification purposes. 

51 . A method as claimed in any one of Claims 48 to 50, wherein information 
10 identifying bursts containing corresponding packets is included in a 

preselected transmission path. 

52. A method as claimed in Claim 50, wherein said information is included in 
said transport stream. 

15 

53. A method as claimed in any one of Claims 48 to 52, wherein a receiver 
for receiving said transport stream is disabled between said bursts. 

54. A client for receiving broadband digital transmissions, said client 
20 including a receiver, a filter, a controller and a memory, wherein said filter 

is operable to extract a burst from a first series of bursts in a transport 
stream, the controller being operable to identify packets contained in said 
burst and to further identify those packets having errors and to store said 
packets in said memory such that where an error is present in a packet, 

25 said filter is operable to extract at least a portion of a further burst from 

said transport stream, the controller being operable to identify packets 
contained in said further burst and to identify those packets contained in 
said further burst having errors such that a said packet contained in said 
memory having an error is replaced by a corresponding packets 

30 identified in said further burst, provided said corresponding packet has 

not been identified as having an error. 
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55. A terminal as claimed in Claim 54, wherein said receiver is inactive 
between bursts. 



56. A terminal as claimed in Claim 54 or Claim 55, wherein the controller is 
5 an ASIC. 
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